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GD is a 78-year-old male diagnosed with a proximal deep vein thrombosis (DVT) in his right leg. GD 
has severe renal impairment; his creatinine clearance (CrCl) is 28 mL/min and his albumin-to- 
creatinine ratio (ACR) is 30 mg/mmol. He has no liver impairment. GD is a retired university professor, 
smokes 20 cigarettes per day and drinks 2 glasses of wine per month. His current medications include 
Breo Ellipta® (fluticasone furoate 100 mcg/vilanterol 25mcg) one inhalation once daily, salbutamol 
HFA 100 mcg 1 puff Q4H PRN, and ramipril 5 mg daily. The medical resident on duty is seeking 
guidance regarding GD’s anticoagulation regimen. Her plan is to initiate GD on warfarin 3 mg daily, 
check GD’s international-normalized-ratio (INR) on day 3, and adjust his dosage per the hospital's 
warfarin initiation nomogram. She does not remember if treatment with a parenteral anticoagulant is 
necessary when initiating warfarin. 


Which of the following recommendations is correct regarding GD's warfarin therapy? 


Select one: 


Unfractionated heparin (UFH) should be administered for 5 days prior to initiating warfarin % 

UFH should be overlapped V 

with wedari) st least 5 days Rose Wang (ID:11 3212) this answer is correct. Warfarin 

PH SRI E o ore requires overlap with a parenteral anticoagulant when initiated 

Are utive lays due to its slow onset. UFH is an appropriate choice for GD 
given his severe renal impairment. 


Parenteral anticoagulation is not necessary and warfarin may be initiated alone ® 


Fondaparinux should be overlapped with warfarin for at least 5 days and until INR is at least 2for 2. % 
consecutive days 


Marks for this submission: 1.00/1.00, 


TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To understand warfarin initiation for treatment venous thromboembolism (VTE). 


BACKGROUND: 


Initial treatment options for VTE must provide an immediate anticoagulant effect. Parenteral anticoagulant 
options include low molecular weight heparins (LMWHS), unfractionated heparin (UFH), and fondaparinux. 
Oral anticoagulants with a quick onset of action include rivaroxaban or apixaban. Warfarin alone is not an 
appropriate choice for initial VTE treatment due to its slow onset of action. Warfarin must be initiated 
concurrently with a parenteral anticoagulant for at least 5 days and until INR is at least 2 for a minimum of 2 
days consecutively. 


Initial doses of warfarin typically range from 1-5 mg daily. Most adults may be initiated at a dose of 5 mg 
daily. Lower starting doses may be considered for patients who are elderly, of Asian descent, underweight, or 
frail. Doses are then adjusted according to INR based on an institution-specific nomogram. Maintenance 
doses should target an INR of 2-3 for most patients. 


UFH does not require dose adjustments in patients with severe renal impairment. Caution should be 
exercised when using LMWHs in patients with severe renal impairment; dose reductions or monitoring of 
anti-Xa levels may be required. Fondaparinux should be avoided in patients with severe renal impairment 
(CrCl < 30 mL/min). 


RATIONALE: 
Correct Answer: 
e UFH should be overlapped with warfarin for at least 5 days and until INR is at least 2 for 2 


consecutive days - Warfarin requires overlap with a parenteral anticoagulant when initiated due to its 
slow onset. UFH is an appropriate choice for GD given his severe renal impairment. 


Incorrect Answers: 


* Unfractionated heparin (UFH) should be administered for 5 days prior to initiating warfarin - 
Warfarin requires overlap with a parenteral anticoagulant when initiated due to its slow onset. 


* Parenteral anticoagulation is not necessary and warfarin may be initiated alone - Warfarin requires 
overlap with a parenteral anticoagulant when initiated due to its slow onset. 


* Fondaparinux should be overlapped with warfarin for at least 5 days and until INR is at least 2 for 2 
consecutive days - Fondaparinux should be avoided when CrCl is < 30 mL/min. 
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TAKEAWAY/KEY POINTS: 


Warfarin must be initiated concurrently with a parenteral anticoagulant for at least 5 days and until INRis at 
least 2 for a minimum of 2 days consecutively. UFH does not require dose adjustments in patients with 
severe renal impairment. 

REFERENCE: 

[1] Unfractionated Heparin, Low Molecular Weight Heparin and Fondaparinux. Thrombosis Canada 
https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 
ca&guidelD=UNFRACTIONATEDHEPARINANDLOWMOL 


[2] Wells PS, Forgie MA. Venous Thromboembolism. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[B] Warfarin. Thrombosis Canada. https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 
ca8iguidelD=WARFARIN 
[4] Apotex Inc. Apo-Warfarin. Updated July 27, 2021. https://pdf.-hres.ca/dpd_pm/00062307.PDF 


The correct answer is: 
UFH should be overlapped with warfarin for at least 5 days and until INR is at least 2 for 2 consecutive days 


NH is a 75-year-old male in hospital diagnosed with 
ibuprofen which causes a rash, and an allergy to penicilli 

clearance is 25 mL/min and his weight is 90 kg. NH has no history of live 
pressure and heart rate are currently 110/70 mmHg and 90 bpm, respectively. NH smokes 10 
cigarettes per day and has 2 alcoholic drinks per month. His at-home medications include rosuvastatin 
10 mg daily and amlodipine 2.5 mg daily. NH's PE was treated with unfractionated heparin (UFH). 
Shortly after the infusion, NH vomited and his nurse noted the presence of blood in his vomit. NH 
was subsequently diagnosed with a gastrointestinal bleed. 


pairment. His blood 


Which of the following is the correct reversal agent for NH? 


Select one: 


Protamine ¥ 
late Rose Wang (ID:113212) this answer is correct. Protamine sulfate rapidly reverses the 


effects of UFH to manage severe bleeding. 
Andexanet alfa X 

Idarucizumab % 

Vitamin K 


Marks for this submission: 1.00/1.00. 


TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To understand reversal agents available for anticoagulants commonly prescribed for venous 
thromboembolism (VTE). 


BACKGROUND: 


Pharmacologic treatment options for VTE include low molecular weight heparins (LMWHs), fondaparinux, 
unfractionated heparin (UFH), direct oral anticoagulants (DOACs), and warfarin. DOACs include apixaban, 
rivaroxaban, dabigatran, and edoxaban. 


Bleeding is a possible side effect of all anticoagulants and some rapid reversal agents are available to 
manage major bleeding events. Protamine sulfate is used to reverse the effects of UFH and partially reverses 
the effects of LMWHs. Idarucizumab is a reversal agent specific to dabigatran. Vitamin K reverses the effects 
of warfarin. Prothrombin complex concentrate (PCO) may be used to manage bleeding caused by DOACs by 
providing a highly concentrated source of clotting factors, Finally, andexanet alfa was recently approved in 
Canada for the rapid reversal of apixaban and rivaroxaban. 


RATIONALE: 
Correct Answer: 


e Protamine sulfate - Protamine sulfate rapidly reverses the effects of UFH to manage severe bleeding. 


Incorrect Answers: 
+ Andexanet alfa - Andexanet alfa reverses bleeding caused by apixaban or rivaroxaban. 
* Idarucizumab - Idarucizumab is used to reverse severe bleeding caused by dabigatran. 


* Vitamin K - Vitamin K reverses the effects of warfarin to manage severe bleeding. 


TAKEAWAY/KEY POINTS: 


Excessive doses of UFH and LMWH can be reversed with protamine sulfate. PCC can be used to manage 
bleeding caused by DOACs. Andexanet alfa reverses bleeding caused by rivaroxaban or apixaban. 
Idarucizumab can be used to reverse bleeding caused by dabigatran. Vitamin K can be used to reverse 
bleeding caused by warfarin. 


REFERENCE: 
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[1] DOACs Management of Bleeding. Thrombosis Canada. 2021. Accessed March 2, 2023. 
https;//thrombosiscanada.ca/wp-uploads/uploads/2021/11/23.-DOACs-Management- 
Bleeding_29November2021-1.pdf. 

[2] AstraZeneca Canada Inc. ONDEXXYA®. Updated June 2023. https://www.astrazeneca.ca/content/dam/az- 
ca/downloads/productinformation/ondexxya-consumer-information-leaflet-en.pdf. 

[3] Aldhaeefi M, Badreldin HA, Alsuwayyid F, et al. Practical Guide for Anticoagulant and Antiplatelet Reversal 
in Clinical Practice. Pharmacy (Basel). 2023;11(1):34. Published 2023 Feb 11. doi:10.3390/pharmacy11010034 
[4] Wells PS, Forgie MA. Venous Thromboembolism. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Protamine sulfate 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


PW is a 41-year-old female presenting to the emergency room with a cough, shortness-of-breath at 
rest, and wheezing. PW tells her physician that these symptoms started this morning, but 2 days ago, 
she started to experience significant pain and swelling in her left calf. She didn’t seek medical 
attention regarding the leg pain because she assumed she had just “pulled a muscle”. PW also tells 
her physician that she returned home from a long 12-hour direct flight from Tokyo 2 days ago. PW 
has no known medication allergies. Her height is 168 cm and her weight is 55 kg. Her creatinine 
clearance is 80 mL/min. PW smokes 20 cigarettes per day. Her current blood pressure is 118/78 
mmHg and heart rate is 90 bpm. She is hemodynamically stable. Her current medications include: 
hydrochlorothiazide 25 mg daily, Yaz® (3.0 mg drospirenone/0.020 mg ethinyl estradiol) 1 tablet 
daily, sertraline 100 mg daily, bupropion XL 150 mg daily, and vitamin D 1000 IU daily. PW is 
diagnosed with a pulmonary embolism (PE). 


Which of PW's medications is most likely to increase her risk of venous thromboembolism (VTE)? 


Select one: 
Bupropion % 
Sertraline X 
Yaz® (drospirenone/ethinyl Y 
estradiol) Rose Wang (ID:113212) this answer is correct. Estrogens, such as 
those present in combined oral contraceptives, can increase the risk 
of VIE. 


Hydrochlorothiazide % 


Mares for this submission: 1.00/1.00. 


TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To identify drugs that can increase the risk for venous thromboembolism (VTE). 


BACKGROUND: 


Several medications are associated with an increased risk of VTE. These include estrogens (e.g. hormonal 
contraceptives, hormone replacement therapy), selective estrogen receptor modulators (e.g. tamoxifen, 
raloxifene), heparin (heparin-induced thrombocytopenia) and chemotherapy agents. 


Estrogens are thought to increase VTE risk by increasing production of clotting factors (e.g. factor VII, factor 
X) and fibrinogen and decreasing the levels of endogenous anticoagulants such as protein S and 
antithrombin. 


RATIONALE: 


Correct Answer: 


e Yaz® (drospirenone/ethinyl estradiol) - Estrogens, such as those present in combined oral 
contraceptives, can increase the risk of VTE. 


Incorrect Answers: 
* Bupropion - Bupropion is not known to increase the risk of VTE. 
© Sertraline - Sertraline is not known to increase the risk of VTE. 


e Hydrochlorothiazide - Hydrochlorothiazide is not known to increase the risk of VTE. 


TAKEAWAY/KEY POINTS: 


Several medications are associated with an increased risk of VTE. These include estrogens (e.g. hormonal 
contraceptives, hormone replacement therapy), selective estrogen receptor modulators (e.g. tamoxifen, 
raloxifene), heparin (heparin-induced thrombocytopenia) and chemotherapy agents. 


REFERENCE: 


[1] Witt DM, Clark NP, Vazquez SR. Venous Thromboembolism. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, 
Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 
[2] Rosendaal FR, Helmerhorst FM, Vandenbroucke JP. Female hormones and thrombosis. Arteriosclerosis, 
Thrombosis, and Vascular Biology. 2002;22(2):201-210. doi:10.1161/hq0202.102318 

B] Abou-Ismail MY, Citla Sridhar D, Nayak L Estrogen and thrombosis: A bench to Bedside Review. 
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The correct answer is: Yaz® (drospirenone/ethinyl estradiol) 


Which of the following options is most appropriate to start immediately for treatment of PW's pulmonary 
embolism (PE)? 


Select one: 
Ticagrelor % 
Dabigatran * 
Edoxaban * 


Apixaban ¥ 7 
Rose Wang (ID:113212) this answer is correct. 


Apixaban is a fast-acting, direct oral anticoagulant (DOAC) indicated for treatment of 
PE. 


Marks for this submission: 1.00/1.00. 


TOPIC: Deep vein thromboses (DVT) & pulmonary embolisms (PE) 


LEARNING OBJECTIVE: 
To understand pharmacologic therapy options for pulmonary embolism (PE). 


BACKGROUND: 


Initial treatment options for venous thromboembolism (VTE) must provide an immediate anticoagulant 
effect. The same pharmacologic treatment options are used for both deep vein thrombosis (DVT) and 
pulmonary embolism (PE), Parenteral anticoagulant options include low molecular weight heparins (LMWHS), 
unfractionated heparin (UFH), and fondaparinux. Oral anticoagulants with a quick onset of action include 
rivaroxaban or apixaban. Warfarin alone is not an appropriate choice for initial VTE treatment due its slow 
onset of action. Warfarin must be initiated concurrently with a parenteral anticoagulant for at least 5 days 
and until international normalized ratio (INR) is at least 2 for a minimum of 2 days consecutively. Edoxaban 
and dabigatran are effective options for ongoing treatment, but require 5-10 days of treatment with a 
parenteral anticoagulant (e.g. LMWH) prior to initiation. 


RATIONALE: 
Correct Answer: 

* Apixaban - Apixaban is a fast-acting, direct oral anticoagulant (DOAC) indicated for treatment of PE. 
Incorrect Answers: 


e Ticagrelor - Ticagrelor is an antiplatelet, not an anticoagulant, and is not indicated for the treatment 
of PE. 


Dabigatran - Dabigatran is an effective ongoing treatment for PE, but requires 5-10 days of initial 
treatment with a parenteral anticoagulant. Therefore, it would not be an appropriate choice for PW 
right now. 


Edoxaban - Edoxaban is an effective ongoing treatment for PE, but requires 5-10 days of initial 
treatment with a parenteral anticoagulant. Therefore, it would not be an appropriate choice for PW 
right now. 


TAKEAWAY/KEY POINTS: 


Oral anticoagulants with a quick onset of action used for the treatment of PE include rivaroxaban and 
apixaban. 


REFERENCE: 


[1] Pulmonary Embolism (PE): Treatment. Thrombosis Canada. Updated: Dec. 13, 2023. 
https://thrombosiscanada.ca/hep/practice/clinical_guides?language=en-ca&guidelD=44, 


[2] Stevens S, Woller SC, Kreuziger LB, et.al. Antithrombotic Therapy for VTE Disease: Second Update of the 
CHEST Guideline and Expert Panel Report. CHEST. 2021;160(6):2247-2259. 
doithttp://doi.org/10.1016/j.chest.2021.07.056 


The correct answer is: 
Apixaban 


n has decided to i 


PW's physi iate rivaroxaban 15 mg BID for 3 weeks, followed by 20 mg daily. 


Which of the following is FALSE regarding rivaroxaban? 


Select one: 


PW should be counselled to take rivaroxaban with food X 


Rivaroxaban does not require initial treatment with a parenteral anticoagulant X 


PW’s dose should be reduced since her {v 


weight is under 60 kg Rose Wang (ID:113212) this answer is correct. 


Rivaroxaban does not require dose adjustments 
based on weight. 


Routine lab monitoring for anticoagulant effect is not required % 


Marks for 


is submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To understand characteristics of anticoagulants used for the treatment of venous thromboembolism (VTE). 


BACKGROUND: 


Treatment options for VTE include oral and parenteral anticoagulants. The same pharmacologic treatment 
options are used for both deep vein thrombosis (DVT) and pulmonary embolism (PE). Parenteral 
anticoagulant options include low molecular weight heparins (L(MWHs), unfractionated heparin (UFH), and 
fondaparinux. Oral anticoagulant options include warfarin and direct oral anticoagulants (DOACs). DOACs 
include rivaroxaban, apixaban, edoxaban, and dabigatran. 


Side effects common to all anticoagulants include major or minor bleeding. Consequently, drug interactions 
common to all anticoagulants include medications that increase bleeding risk (eg., non-steroidal anti- 
inflammatory drugs (NSAIDs), selective serotonin reuptake inhibitors (SSRIs), P2Y12 inhibitors). 


Characteristics of oral anticoagulant options are compared in the table below. 


Warfarin Rivaroxaban | Apixaban [Edoxaban — [Dabigatran | 


Direct factor Xa Direct factor Xa Directfactor Direct thrombin 


ae Vanin K antagonist inhibitor inhibitor Xa inhibitor inhibitor 
Yes; use for 
Parenteral Yes; overlap at least 5 5-40 days Yes; use for 5-10 
anticoagulant | days and until INR 22 for No No before days before 
required? 2 days starting starting dabigatran 
edoxaban 
crcl <15 crcl < 15 crcl < 15 
mUmin: AVOID mL/min: AVOID mLimin 
AVOID 
Severe renal crcl 15.29 Grol 15-29 CrCl < 30 mL/min: 
impairment [N° adjustment mL'min: no mLimin: no CrCl 15-50 AVOID 
adjustment adjustment mL/min: 
(caution - limited (caution - limited reduced dose 
data) data) (30mg daily) 
Routine lab 
S Yoo NR No No No No 
Unique side | Purple toesifingers, hair 
effects loss, skin necrosis pyc Ps 
P-gp inhibitors, P- 
P-gp & CYP 3A4 
Lee tec a P-gp & CYP 3A4 inhibitors gp inducers. 
icon inhibitors (e.g, P-gp 


amiodarone, vitamin K rich 
Interactions —_| foods (e.g., leafy greens), 
acetaminophen (> 1 g/day), cyp 344 


PPIs (may reduce 
efficacy - use 
cautiously), 


ketoconazole) P-gp & CYP 3A4 inhibitors, P- 
inducers (e.g, gp & CYP 


nif 3A4 indi 
satis, antifungals, ices peeritin, m OES aar (ray 
alcohol FRE Wort) reduce efficacy - 
separate 2 hours) 
10 mg BID x7 
days, then 5 mg 
15mg BID x3 
a Individualized to maintain BID (can 
Dosing Pesse weeks fen 20 | Conskerzamg Oma say, 150mg BID 
a BID after 6 
months) 
15& 20 mg Th Reduced dose 
Other tablets must be gose (30m9 (110 mg BID) f= 
taken with food aiy ths weight 80 years old 
RATIONALE: 
Correct Answer: 


* PW’s dose should be reduced since her weight is under 60 kg - Rivaroxaban does not require dose 
adjustments based on weight. 


Incorrect Answers: 


* PW should be counselled to take rivaroxaban with food - Rivaroxaban 15 mg and 20 mg tablets 
must be taken with food for optimal absorption. 


* Rivaroxaban does not require initial treatment with a parenteral anticoagulant - Rivaroxaban is a 
fast-acting, direct oral anticoagulant (DOA), and does not require initial treatment with a parenteral 
anticoagulant. 
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* Routine lab monitoring tor anticoagulant ettect is not required - Routine lab monitoring tor etticacy 
and safety is not required with direct oral anticoagulants (DOACs), such as rivaroxaban. 


TAKEAWAY/KEY POINTS: 
Rivaroxaban does not require dose adjustments based on weight. 
REFERENCE: 


[1] Wells PS, Forgie MA. Venous Thromboembolism. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Thrombosis Canada. DOACs*: Comparisons and Frequently Asked Questions. Thrombosis Canada. 
https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 
ca&guidelD=COMPARISONOFNEWORALANTICOAGULA 

B] Servier Canada Inc. Lixiana Updated January 5, 2024. https://pdf.hres.ca/dpd_pm/00074083.PDF 

[4] Pfizer Canada. Eliquis. Updated October, 7, 2019. https://pdf.hres.ca/dpd_pm/00053440.PDF 

[5] Boehringer Ingelheim Canada Ltd. Pradaxa. Updated March 23, 2020. 
https://pdf-hres.ca/dpd_pm/00055504.PDF 

[6] Apotex Inc. Apo-Warfarin. Updated July 27, 2021. https://pdf.hres.ca/dpd_pm/00062307.PDF 

[7] Bayer Inc. Xarelto. Updated April 17, 2023. https://pdf.hres.ca/dpd_pm/00070466.PDF 

[8] Thrombosis Canada. Warfarin: Management of Out-of-Range INRs. Thrombosis Canada. 
https://thrombosiscanada.ca/wp-content/uploads/2021/01/16-Warfarin-Out-of-Range-INR_31July2020.pdf 


The correct answer is: 
PW's dose should be reduced since her weight is under 60 kg 


RJ is an 82-year-old male newly diagnosed with a proximal deep vein thrombosis (DVT) in his left leg. 
RJ presented to the hospital with severe pain, swelling, and redness in his left leg. His entire left leg 
was swollen and was tender when palpated. Pitted edema was also present. RJ reported no shortness 
of breath or chest pain. His creatinine clearance is 84 mL/min. RJ's past medical history is significant 
for epilepsy, hyperlipidemia, and congestive heart failure. RJ's medications include phenyt 
QAM and 400 mg QPM, lorazepam 0.5 mg q4h PRN for seizures, rosuvastatin 20 mg daily, bisoprolol 
2.5 mg daily, perindopril 2 mg daily, and furosemide 40 mg BID. RJ has no known medication 
allergies. 


Which of the following anticoagulants would be a safe and effective choice for RJ? 


Select one: 
Apixaban X F 
Rose Wang (ID:113212) this answer is incorrect. 
Phenytoin is a potent inducer of both CYP344 and P-gp. Concurrent use of apixaban 
with potent inducers of CYP344 and P-gp results in reduced anticoagulant effect. 


Dabigatran % 
Dalteparin Y 
Edoxaban X 


Marks for this submission: 0.00/1.00. 


TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To identify common drug interactions with anticoagulants used for the treatment of venous 
thromboembolism (VTE). 


BACKGROUND: 


Treatment options for venous thromboembolism (VTE) include oral and parenteral anticoagulants. The same 
pharmacologic treatment options are used for both deep vein thrombosis (DVT) and pulmonary embolism 
(PE). Parenteral anticoagulant options include low molecular weight heparins (LMWHs), unfractionated 
heparin (UFH), and fondaparinux. Oral anticoagulant options include warfarin and direct oral anticoagulants 
(DOACS), DOACS include rivaroxaban, apixaban, edoxaban, and dabigatran. 


Rivaroxaban, edoxaban, and apixaban are metabolized by CYP 3A4 and are substrates of the P-glycoprotein 
(P-gp) transporter. Dabigatran is not metabolized by CYP enzymes, but is a substrate of the P-gp transporter. 


Therefore, potent inducers of both CYP3A4 and P-gp (e.g, phenytoin, rifampin, St. John's Wort) can reduce 
drug exposure and consequently reduce the anticoagulant effect of DOACs. 


RATIONALE: 
Correct Answer: 


* Dalteparin - Dalteparin does not interact with phenytoin and is a safe and effective option for RJ. 


Incorrect Answers: 


* Apixaban - Phenytoin is a potent inducer of both CYP3A4 and P-gp. Concurrent use of apixaban with 
potent inducers of CYP3A4 and P-gp results in reduced anticoagulant effect. 


* Dabigatran - Phenytoin is a potent inducer of both CYP3A4 and P-gp. Concurrent use of dabigatran 
with potent inducers P-gp results in reduced anticoagulant effect. 


Question 7 
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e Edoxaban - Phenytoin is a potent inducer ot both CYP3A4 and P-gp. Concurrent use ot edoxaban with 
potent inducers of CYP3A4 and P-gp results in reduced anticoagulant effect. 


TAKEAWAY/KEY POINTS: 


Potent inducers of both CYP3A4 and P-gp (e.g., phenytoin, rifampin, St. John's Wort) should be avoided with 
DOACs due to the risk of reduced anticoagulant effect. 


REFERENCE: 


[1] Thrombosis Canada. DOACs*: Comparisons and Frequently Asked Questions. Thrombosis 
Canada, https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 

cafiguidelD =COMPARISONOFNEWORALANTICOAGULA 

[2] Servier Canada Inc. Lixiana. Updated January 5, 2024. https’//pdf.hres.ca/dpd_pm/00074083.PDF 
[3] Bayer Inc. Xarelto. Updated April 17, 2023. https://pdf.hres.ca/dod_pm/00070466.PDF 

[4] Pfizer Canada, Eliquis. Updated October, 7, 2019. https://pdf.hres.ca/dpd_pm/00053440,PDF 

[5] Boehringer Ingelheim Canada Ltd. Pradaxa. Updated March 23, 

2020. hitps://pdfhres.ca/dpd_pm/00055504,PDF 


The correct answer is: Dalteparin 


Which direct oral anticoagulant (DOAC) is most likely to cause dyspepsia as a side effect? 


Select one: 
Edoxaban % 
Apixaban * 
Rivaroxaban % 
Dabigatran Y 


Rose Wang (ID:113212) this answer is correct. 
Dyspepsia is a common side effect of dabigatran. 


Marks for this submission: 1.00/1.00, 


TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify common side effects of direct oral anticoagulants (DOACs). 


BACKGROUND: 


Oral anticoagulant options for the treatment of venous thromboembolism (VTE) include warfarin and DOACs. 
DOACs include rivaroxaban, apixaban, edoxaban, and dabigatran. 


Side effects common to all anticoagulants include major or minor bleeding. Consequently, drug interactions 
‘common to all anticoagulants include medications that increase bleeding risk (eg., non-steroidal anti- 
inflammatory drugs (NSAIDs), selective serotonin reuptake inhibitors (SSRIs), and P2Y12 inhibitors such as 
clopidogrel) 


Characteristics of oral anticoagulant options are compared in the table below. 


Warfarin Rivaroxaban [ Apixaban Edoxaban | Dabigatran 
Mechanisn Viami Kanani! Direct factor Xa Direct factor Direct factor Direct thrombin 
g inhibitor Xa inhibitor Xa inhibitor inhibitor 
Yesusek eiS 
Parenteral Yes; overlap at least 5 5-10 days 10d. bet a 
anticoagulant |days and until INR22 No No before Le Eai Soe 
required? for 2 2 days starting A p 
edoxaban ANEREN 
Crci < 15 CrCl < 15 
a eae mL/min: mL/min: 
ý AVOID AVOID 
Severe renal CrCl 15-29 CrCl < 30 
impairment Aen Mehra mL/min: no ea ee 20 mL/min: AVOID 
A adjustment reduced 
e i (caution - dose (30 mg 
limited data) limited data) daily) 
Routine lab m 
mO ing Yes; INR No No No No 
Unique side Purple toes/fingers, 
effects hair loss, skin necrosis Dyspnea 
P-gp inhibitors, 
CYP 209, 3A4,1A2 pang cyp P-P & CYP Ee 
inhibitors or inducers, 3A4 inhibitors 3A4 inhibitors P-gp PPIs (may 
amiodarone. vitamin K } ma ee eee Come 
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PIS mg BID after 6 
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15 &20 mg dose (30 mg Reduced dose 
Other tablets must be daily) if (110 mg BID) if 
taken with food weights60 280 years old 
kg 
RATIONALE: 
Correct Answer: 


* Dabigatran - Dyspepsia is a common side effect of dabigatran. 


Incorrect Answers: 
e Edoxaban - Edoxaban is not known to cause dyspepsia as a side effect. 
* Apixaban - Apixaban is not known to cause dyspepsia as a side effect. 


* Rivaroxaban - Dyspepsia is not a common side effect of rivaroxaban. 


TAKEAWAY/KEY POINTS: 
Dyspepsia is a common side effect of dabigatran. 
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The correct answer is: Dabigatran 


TJ is a 32-year-old female presenting to the emergency room with pain and swelling in her left calf. 
Her symptoms started this morning and have been worsening over the past 3 hours. She reports no 
shortness of breath or chest pain. TJ is 24 weeks pregnant. Her current temperature is 36.9°C, her 
blood pressure is 119/76 mmHg, and her heart rate is 75 bpm. TJ has no history of myocardial 
infarction or heart failure. There are no visible cuts or wounds on her leg, no bruising, and she reports 
no recent injuries. TJ has been diagnosed with a distal deep vein thrombosis (DVT). She has no prior 
history of venous thromboembolism (VTE). TJ's current medications include levothyroxine 50 meg 
daily and a prenatal vitamin, The medical resident on duty is seeking your advice on an anticoagulant 
that is safe and effective for use during the second trimester of pregnancy. 


Which of the following is the most appropriate treatment option for TI? 


Select one: 

Edoxaban * 

Warfarin 3 

Enoxaparin Y. 
Rose Wang (ID:113212) this answer is correct. 
Low molecular weight heparins (LMIVHs), such as enoxaparin, are recommended 
first-line for the treatment of VTE throughout pregnancy. 

Apixaban ® 
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TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify pharmacologic treatment options for venous thromboembolism (VTE) safe for use in pregnancy. 


BACKGROUND: 


Patients are at an increased risk for venous thromboembolism (VTE) while pregnant, and this risk remains 
elevated until approximately 6 weeks post-partum. Pregnancy increases VTE risk through all 3 categories of 
Virchow’s triad: venous stasis (e.g. venodilation caused by progesterone, compression of veins caused by the 
uterus), vascular injury to pelvic vessels, and hypercoagulability. 


Low-molecular weight heparin (LMWH) is the anticoagulant of choice for the treatment of VTE in pregnancy. 
Unfractionated heparin (UFH) may be used as an alternative. Neither UFH or LMWHs cross the placenta, 
These agents are also safe to use post-partum and while breastfeeding, Due to limited data, fondaparinux 
should only be used during pregnancy or while breastfeeding if other options (e.g. UFH, LMWH) are not 
possible. Warfarin is contraindicated during pregnancy, but may be used safely in the post-partum period 
and while breastfeeding. Due to lack of safety data, direct oral anticoagulants (DOACS) should not be used in 
patients who are pregnant or breastfeeding. 


Anticoagulant therapy should continue for at least 3 months total, and is typically extended for the duration 
of the pregnancy plus 6 weeks post-partum. 


RATIONALE: 
Correct Answer: 


* Enoxaparin - Low molecular weight heparins (LMWHs), such as enoxaparin, are recommended first- 
line for the treatment of VTE throughout pregnancy. 


Incorrect Answers: 


* Edoxaban - Direct oral anticoagulants (DOACS), such as edoxaban, should be avoided in pregnancy 
due to lack of available safety data, 


e Warfarin - Warfarin is contraindicated during pregnancy. 


* Apixaban - Direct oral anticoagulants (DOACs), such as apixaban, should be avoided in pregnancy due 
to lack of available safety data. 


TAKEAWAY/KEY POINTS: 


The pharmacologic treatment of choice for VTE during pregnancy is LMWH since it does not cross the 
placenta. DOACs and warfarin should not be used for the treatment of VTE in pregnancy. 


REFERENCE: 


[1] Thrombosis Canada. Pregnancy: Venous Thromboembolism 
Treatment. https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 
ca&guidelD=TREATMENTOFDEEPVEINTHROMBOSISP. 


[2] James AH. Venous thromboembolism in pregnancy. Arteriosclerosis, Thrombosis, and Vascular Biology. 
2009;29(3):326-331. doi:10.1161/atvbaha.109.184127 


The correct answer is: Enoxaparin 


Which of the following is FALSE regarding post-thrombotic syndrome (PTS)? 


Select one: 
Elastic compression stockings (ECS) can relieve pain and swelling associated with PTS % 


Skin ulceration is a x 


possible sign of PTS Rose Wang (ID:113212) this answer is incorrect. Symptoms or signs of 


PTS include chronic leg pain, swelling, and skin ulceration. 
PTS is Common and affects up to 60% of patients with deep vein thrombosis (DVT) * 


Patients should be instructed to wear elastic compression stockings (ECS) for at least 2 years {v 
following a DVT to prevent PTS 


Marks for this submission: 0.00/1.00. 


TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To understand common complications of venous thromboembolism (VTE). 


BACKGROUND: 


Post-thrombotic syndrome (PTS) is a common complication of deep vein thrombosis (DVT) occurring in up to 
60% of patients following a DVT. PTS occurs as a result of damage to venous valves and incomplete clearance 
of the thrombus, which leads to increased venous pressure. Symptoms or signs of PTS include chronic leg 
pain, swelling, and skin ulceration. Elastic compression stockings (ECS) can be helpful for managing 
symptoms of PTS, but a large placebo-controlled trial found no benefit of ECS for the prevention of PTS. 


RATIONAI F- 
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Correct Answer: 


e Patients should be instructed to wear elastic compression stockings (ECS) for at least 2 years 
following a DVT to prevent PTS - Large trials have not found ECS to be an effective measure for 
preventing PTS. 


Incorrect Answers: 


* Elastic compression stockings (ECS) can relieve pain and swelling associated with PTS - ECS are a 
helpful non-pharmacologic measure for managing the symptoms of PTS. 


* Skin ulceration is a possible sign of PTS - Symptoms or signs of PTS include chronic leg pain, 
swelling, and skin ulceration. 


* PTS is common and affects up to 60% of patients with deep vein thrombosis (DVT) - PTS is a 
common complication occurring in up to 60% of patients following a DVT. 


TAKEAWAY/KEY POINTS: 


Elastic compression stockings (ECS) can be helpful for managing symptoms of PTS, but a large placebo- 
controlled trial found no benefit of ECS for the prevention of PTS. 


REFERENCE: 


[1] Post-thrombotic syndrome (PTS). Thrombosis Canada. 
https://thrombosiscanada.ca/hcp/practice/dlinical_guides?language=en-ca&guidelD=79 

[2] Kahn SR. The post-thrombotic syndrome. Hematology Am Soc Hematol Educ Program. 2016;2016(1):413- 
418, doi:10.1182/asheducation-2016.1.413 

[B] Wells PS, Forgie MA. Venous Thromboembolism. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://mynxtx.ca. 


The correct answer is: Patients should be instructed to wear elastic compression stockings (ECS) for at least 2 
years following a DVT to prevent PTS 


MLis a 60-year-old female presenting to your family health team for a consultation. ML was initiated 
on warfarin therapy in hospital 6 weeks ago following an unprovoked proximal deep vein thrombosis 
(DVT). She has been coming to the family health team weekly for international normalized ratio (INR) 
monitoring and her INR values have been very labile. Her current warfarin dose is 4 mg daily and her 
INR today was 3.1. ML also finds the frequent visits to the clinic very inconvenient since her son has to 
drive her there each time. ML's nurse practitioner (NP) would like to switch her from warfarin to 
apixaban and would like your guidance on how to approach this change. ML's creatinine clearance 
(CrCl) is 80 mL/min. She has no known medication allergies. Her medical conditions include 
dyslipidemia, atopic dermatitis, and urinary incontinence. In addition to warfarin, her current 
medications are rosuvastatin 20 mg daily, tacrolimus ointment 0.1% applied to affected areas BID, and 
oxybutynin 5 mg TID. 


Which of the following is the most appropriate strategy for switching ML to apixaban? 


Stop warfarin and start apixaban when the next dose of warfarin would have been due X 
Start apixabanvand stop warfarin 5 days after starting apixaban X% 


Stop warfarin and start apixaban when INR Y s 
is less than 2.0 Rose Wang (ID:113212) this answer is correct. 


This is the correct strategy for switching from 
warfarin to apixaban. 


Decrease warfarin dose by 1 mg every 3 days and start apixaban when warfarin dose is 1 mg % 


Maris for this submission: 1.00/1.00. 


TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To understand strategies for transitioning patients from one anticoagulant to another. 


BACKGROUND: 


Treatment options for venous thromboembolism (VTE) include oral and parenteral anticoagulants. The same 
pharmacologic treatment options are used for both deep vein thrombosis (DVT) and pulmonary embolism 
(PB). Parenteral anticoagulant options include low molecular weight heparins (LMWHs), unfractionated 
heparin (UFH), and fondaparinux. Oral anticoagulant options include warfarin and direct oral anticoagulants 
(DOACs). DOACS include tivaroxaban, apixaban, edoxaban, and dabigatran. 


When transitioning a patient from warfarin to a DOAC, warfarin is discontinued and the DOAC is started 
when the patient's international normalized ratio (INR) is below either 2 or 2.5, depending on the chosen 
DOAC. If switching to apixaban or dabigatran, stop warfarin and start the DOAC when INR is less than 2. If 
switching to edoxaban or rivaroxaban, stop warfarin and start the DOAC when INR is less than 2.5. 


RATIONALE: 
Correct Answer: 


* Stop warfarin and start apixaban when INR is less than 2.0 - This is the correct strategy for switching 


trom wartarin to apixaban. 


Incorrect Answers: 


* Stop warfarin and start apixaban when the next dose of warfarin would have been due - Apixaban 
should not be started until INR is less than 2 to reduce the risk of bleeding. 


© Start apixaban and stop warfarin 5 days after starting apixaban - Warfarin and apixaban should not 
be used concurrently due to the risk of bleeding. 


* Decrease warfarin dose by 1 mg every 3 days and start apixaban when warfarin dose is 1 mg - The 
appropriate time to start apixaban when switching from warfarin depends on the patient's INR value, 
not the dose of warfarin. 


TAKEAWAY/KEY POINTS: 
If switching from warfarin to apixaban or dabigatran, stop warfarin and start the DOAC when INR is less than 
2s 


REFERENCE: 


[1] DOACs: Comparisons and Frequently Asked Questions. Thrombosis Canada. 
https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 
ca8iguidelD=COMPARISONOFNEWORALANTICOAGULA. 


[2] Servier Canada Inc, Lixiana Updated January 5, 2024. https://pdf.hres.ca/dpd_pm/00074083.PDF. 
[B] Bayer Inc. Xarelto. Updated April 17, 2023. https://pdf.hres.ca/dpd_pm/00070466.PDF. 
[4] Pfizer Canada. Eliquis. Updated October, 7, 2019. https//pdf.hres.ca/dpd_pm/00053440.PDF. 


[5] Boehringer Ingelheim Canada Ltd. Pradaxa. Updated March 23, 2020. 
https://pdf-hres.ca/dpd_pm/00055504.PDF. 


The correct answer is: 
Stop warfarin and start apixaban when INR is less than 2.0 
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